Supplementary Methods
Dynamic mechanical analysis (DMA) was conducted with a TA Q800 instrument in "Multi-frequency-strain" mode (frequency 1Hz, heating rate 5 °C min -1 ). Shape memory tests were conducted in a "Control Force" mode. Stress relaxation were conducted in a "Stress relaxation" mode. Shape fixity and recovery were determined by Equation 1, where εload represents the maximum strain under load, εrec is the recovered strain, and εd is the fixed strain after cooling and stress removal. Fourier transform infrared (FTIR) spectra were recorded with a ThermoFisher Nicolet5700 Fourier transformation infrared spectrometer. Furan-containing linear polymer solution was coated on the surface of a KBr tablet, and FTIR spectrum was recorded after the solvent evaporation. FTIR spectra of the mixture of the furancontaining linear polymer and BM were collected before and after a heat treatment at 70 °C for 1 h. Thermal gravimetric analysis (TGA) was carried out with a TA Q500 Instrument under nitrogen atmosphere. Sample was heated from 0 °C to 700 °C at a heating rate of 10 °C min -1 . Gel content test: 96.2 mg of the sample was soaked in dimethylformamide (100 mL) for three days with the solvent being refreshed daily. Afterwards, the residual polymer sample was dried at 70 °C in a vacuum oven until the weight reached a constant value (89.6 mg). The gel content was 93.1%, determined as the weight ratio of the polymer after and before the solvent extraction. Figure 1d in the main text: Specimen 1 was equilibrated at 60 °C for 5 min and stretched by 50%. Upon cooling down in natural air, the photo was taken. Specimen 2 was equilibrated at 130 °C for 5 min. It was then stretched by 50% and maintained isothermal for 5 min. The photo was taken after the specimen was cooled down in natural air. 
Experimental conditions for
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Supplementary Figure 7.
Stress-strain curve at 60 °C obtained using a Zwick/Roell Z005 machine.
Supplementary Figure 8.
Stress relaxation curves at 110 °C and 60 °C. The much slower stress relaxation at 60 °C is due to the combined effect of the intrinsically slower exchange reaction between the Diels-Alder moieties and the freezing of the molecular mobility owing to the overlap with the glass transition ( Supplementary Figs S1 and 2) 
